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Abstract 
Disruption of early stages of human development usually happens during the period of organogenesis, which 
refers to the period between 4th and 8th week of gestation period. This often leads to developmental anomalies 
(congenital anomalies), which contribute to mortality and morbidity especially in infants. The aim of this study 
is to describe the amount (frequency) and pattern of distribution of congenital anomalies presenting at Arthur 
Davison Children’s Hospital. A descriptive retrospective study of 161 cases of congenital anomalies that 
presented at Arthur Davison children’s Hospital was carried out. The data was collected from the hospital’s 
records, and covered the period from January 2015 to December 2015. Congenital anomalies of the central 
nervous system had the highest occurrence with 65 (40.4%) cases; urogenital system showed 39 (24.2%) cases; 
musculoskeletal system had 37 (22.9%) cases; gastrointestinal system 13 (8.1%) cases; cardiovascular system 
showed 2 (1.2%) cases, whereas 5 (3.1%) cases were for multiple anomalies. A significant association between 
congenital anomalies of the urogenital system and gender was observed (P <0.001). The recorded cases at 
Arthur Davison Hospital showed various cases of congenital anomalies involving different organ systems. It is 
therefore, important that careful intrauterine detection and examination of newborns be carried out in order to 
detect, and possibly correct early cases of congenital anomalies. Antenatal visits still remain an integral part of 
policies aimed at curbing and reducing the occurrence of congenital anomalies. 
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1. Introduction 
A congenital anomaly is any abnormal structural or medical condition that presents at birth [1]. They are often 
referred to as birth defects. Congenital anomalies include minor physical defect such as birthmark, severe 
defects like congenital heart defect and combinations of other abnormalities affecting several parts of the body. 
Defects of metabolism present at birth are also classified under this medical condition. Congenital anomalies 
may be inherited or sporadic, isolated or multiple, gross or microscopic [1, 2]. Records of human congenital 
malformation in cave paintings, sculptures and ultimately in writings date back to prehistoric period. These 
records have reports of human congenital anomalies such as achondroplasia, conjoined twins, which were often 
portrayed with mermaids and other fanciful creatures [3]. Major structural anomalies occur in 4-6% of live born 
babies and are the leading cause of infant mortality and morbidity, accounting for about 25% of deaths, not 
discriminating on racial grounds [2]. Till the 1940s, it was believed that the human embryo developed in an 
impervious maternal uterus. It was as such protected from environmental hazards, drugs inclusive, by the 
amnion and chorion. Hereditary factors were hence thought to be the primary cause of congenital anomalies [1]. 
In spite of the frequency of congenital anomalies, the underlying causes for most remain obscure. It has been 
estimated that around 15%-25% are due to recognized genetic conditions (chromosome and single gene causes), 
8%-12% are due to environmental factors (maternal-related conditions, drug or chemical exposures) and 20%-
25% are due to multifactorial inheritance [4]. The majority, 40%-60% of congenital anomalies have unexplained 
causes [5]. 
The aim of this study is to describe the frequency and pattern of congenital anomalies presenting at Arthur 
Davison Children’s Hospital. The need for quality and better health care service delivery cannot be 
overemphasized. This research will provide a database for further studies on congenital anomalies, and help in 
the suggestion of preventive measures in future. This research will also enrich the field of Anatomy with 
knowledge on the types and pattern of congenital anomalies for the Northern region of Zambia as will be 
reflected at Arthur Davison children’s hospital. 
2. Materials and Methods Used 
2.1.1. Study Location 
The study was carried out at Arthur Davison Hospital, which is the largest Children’s referral hospital in 
Zambia, located in Ndola, the provincial capital for the Copperbelt province of Zambia. This is a tertiary 
hospital, and it caters mostly for referrals from the northern region of Zambia which include: Copperbelt, North-
western, Luapula, Muchinga, Northern, and part of Central provinces of Zambia. 
2.1.2. Study Type 
This is a descriptive retrospective study, which shows the frequency and pattern of distribution of congenital 
anomalies presenting at Arthur Davison Hospital. 
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2.1.3. Sample Size  
A total number of 161 cases of congenital anomalies were recorded for the period from January 2015 to 
December 2015. 
2.1.4. Variables  
The variables for this research were the: frequency of congenital anomalies by biological systems, pattern of 
distribution of congenital anomalies, and congenital anomalies of the body systems by gender (sex). 
2.1.5. Data Analysis 
Frequency tables, Pie Chart and Bar chart were used to represent the variables. Calculation for the significant 
association between congenital anomalies of the urogenital system and gender was carried out. The Fisher Exact 
Test was used to test for association. 
3. Results 
Out of a total of 161 congenital anomalies recorded, that of the central nervous system was the highest with 
40.4%, followed by the urogenital system with an occurrence of 24.2%, whereas unclassified cases represented 
3.1% of the study population (Tables 1 and Figure 1). 
Table 1: All recorded congenital anomalies by body systems 
 
Anomaly by system                      Frequency (n)                                Percentage (%) 
 
Cardiovascular system                          2                                                        1.2 
Central nervous system                         65                                                     40.4 
Gastrointestinal system                         13                                                       8.1 
Urogenital system                                  39                                                     24.2 
Musculoskeletal system                         37                                                     22.9 
Unclassified                                           5                                                        3.1 
         Total                                                    161 
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Figure 1: Percentage (%) of congenital anomalies by system 
 
 
Figure 2: Frequency of congenital anomalies by sex 
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Table 2: Distribution and frequency of congenital anomalies by sex 
 
 
SYSTEM 
SEX  
 
  P-VALUE 
MALE FEMALE 
 
NUMBER  
(n) 
 
PERCENTAGE     
(%) 
 
NUMBER 
(n) 
 
PERCENTAGE    
(%) 
 
CVS 
CNS 
GIT 
UGS 
MSS 
UNCLASS 
 
0 
38 
8 
37 
24 
2 
 
0 
34.9 
7.3 
33.9 
22 
1.8 
 
2 
27 
5 
2 
13 
3 
 
3.8 
51.9 
9.6 
3.8 
25 
5.8 
 
0.103 
0.058 
0.758 
< 0.001 
0.692 
0.323 
TOTAL          109          52 
 
4. Discussion 
A total of 161 congenital anomalies were recorded for the period January 2015 to December 2015. Congenital 
anomalies of the central nervous system had the highest (40.4%) occurrence. This turn out of cases at the 
children’s referral hospital can be attributed to the fact that surgical management of these anomalies requires 
highest level of specialization. This, however, is in consistent with the results of a similar research done in 
Tanzania [6]. Congenital anomalies of the urogenital system were the second highest with an occurrence of 
24.2%. 37 cases were recorded in males and 2 cases in females. This is consistent with a similar study done in 
Atlanta, USA where defects of the sex organs were eight and one-half times more prevalent among males and 
accounted for about half of the increased risk of birth defects among males relative to females. Urinary tract 
defects were 62% more prevalent among males [7]. Unclassified cases represented 3.1% of the study 
population. These cases include cases that were not properly categorized at the point of diagnosis/recording, 
cases of multiple anomalies that cut across more than one body system that could not be grouped alongside 
those known. Congenital anomalies of the cardiovascular system are the least occurring, with only 2 (1.2%) 
cases of ventricular septal defect and ectopic heart being recorded in females respectively. Congenital anomalies 
of the gastrointestinal system had a frequency of 13 (8.1%). On the other hand, congenital anomalies of the 
musculoskeletal system are the third most occurring anomalies with the occurrence of 22.9%. 
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Of all the recorded cases of the types of congenital anomalies, Congenital Hydrocephalus had the highest 
occurrence of 28.6%, followed by Hypospadias with an occurrence of 17.4%. Cleft palate and Lip scored the 
third most occurring congenital anomaly for the year 2015 with an occurrence of 13%, while Spina-bifida had a 
frequency occurrence of 6.8%. 
A significant association between congenital anomalies of the urogenital system and gender was observed (P 
<0.001).  
Overall, congenital anomalies of most body systems occurred more in males (67.7%) than in females (32.3%). 
This can be attributed to an X-linked recessive gene, where males are affected more if they carry a single copy 
as compared to females who are only affected if they carry two copies of this gene. Because it is more likely that 
someone will inherit one rather than two copies of an abnormal gene, X-linked diseases and conditions are much 
more common in males than in females [8]. 
5. Conclusion 
In conclusion, there is a fairly high number of cases for congenital anomalies in the northern region of Zambia. 
This clearly calls for maximized effort on policy formulation and implementation towards curbing the 
occurrence of congenital anomalies. 
6. Limitations of the Study 
The major limitation of this study was poor records keeping and data management at Arthur Davison Children’s 
Hospital. This had a negative bearing on this study as the period for data collection had to be extended, to give 
room for the registry assistants to retrieve records. 
7. Recommendations 
Ultimately, reduction in the mortality and morbidity associated with congenital anomalies is purely an attainable 
goal [9]. This can be achieved through deliberate policies and primary preventive measures that may see the 
possible outcome of healthy pregnancies. Examples of programs that can help in curbing the occurrence of 
congenital anomalies may include: comprehensive periconceptual and pre-pregnancy intake of folic acid 
fortified food, immunization against debilitating diseases such as rubella, and stringent measures and policies 
against any risk behavior such as alcohol intake during pregnancy. Therefore, antenatal visits by pregnant 
mothers should be emphasized, as they are very significant in ensuring a healthy pregnancy, hence reducing on 
the chances of having some of the congenital malformations. Early intrauterine detection of congenital 
anomalies by ultrasonic examination and possible preventive and curative measures cannot be overemphasized 
[10]. 
Records keeping and data capturing systems ought to be improved at Arthur Davison Children’s Hospital. This 
is cardinal and cannot be overemphasized, as future research depends on organized and accurate hospital 
records. 
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